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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel hydroxide electrode including the nickel 
hydroxide active material for alkaline battery, having an improved utilization factor and improved 
capacity density. 

SOLUTION: This nickel hydroxide electrodes uses an active material obtained by forming a 
surface of the powder, mainly composed of nickel hydroxide having divalent or higher nickel w ith 
a cobalt compound having di valent or hi gher cobalt. For example, the active material obtained by 


coating a surface of the oxynickel hydroxide powder with an oxycobalt hydroxide layer is used. 
This active material is used as a raw material and held by a three-dimensional porous body so 
as to form an electrode. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] the alkaline cell which the valence of nickel is the powder which makes the nickel hydroxide exceeding 
divalent a subject, and is characterized by forming in the front face of this nickel hydroxide powder the cobalt 
compound to which the valence of cobalt exceeds divalent — service water ~ nickel oxide powder 
[Claim 2] Nickel hydroxide powder for alkaline cells according to claim 1 characterized by not exceeding the average 
valence of the cobalt of the cobalt compound which has the valence to which the average valence of the nickel of the 
above-mentioned nickel hydroxide powder exceeds divalent [ which covers this ]. 

[Claim 3] The nickel hydroxide electrode which it is the nickel hydroxide electrode which comes to hold the powder 
which makes nickel hydroxide a subject to a three-dimensions porous body, and the powder which makes the 
aforementioned nickel hydroxide a subject is powder which makes a subject the nickel hydroxide to which the valence 
of nickel exceeds divalent, and is characterized by forming in the front face of this nickel hydroxide powder the cobalt 
compound to which the valence of cobalt exceeds divalent. 

[Claim 4] The nickel hydroxide electrode to which the nickel average valence of the whole nickel hydroxide powder 
which is characterized by mixing the nickel hydroxide powder characterized by providing the following, and being held 
at the three-dimensions porous body, and is held at a three-dimensions porous body is characterized by having the 
val ence of 2.07 or more **s . Nickel hydroxide powder with which the nickel with which the cobalt compound to which 
the valence of cobalt exceeds divalent was formed in the front face has a valence below divalent. The valence to which 
the nickel with which the cobalt compound to which the valence of cobalt exceeds divalent was formed in the front face 
exceeds divalent. 

[Claim 5] The nickel hydroxide electrode according to claim 2 or 3 characterized by not exceeding the average valence 
of the cobalt of the cobalt compound which has the valence to which the average valence of the nickel of the nickel 
hydroxide powder which has the valence to which the nickel contained in the above-mentioned nickel hydroxide 
electrode exceeds divalent exceeds divalent [ which covers this ]. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the nickel hydroxide electrode which used the 

nickel hydroxide active material for alkaline cells, and this. 

[0002] 

[Description of the Prior Art] The nickel hydroxide electrode which makes an active material the compound which 
makes nickel hydroxide a subject is used as a positive electrode of alkaline cells, such as a Ni-Cd battery and a nickel- 
metal-hydride battery. Since it is used as a power supply of small pocket electronic equipment and high capacity- 
ization of an alkaline battery is called for as a means of the improvement in functional, these alkaline batteries have the 
indispensable formation of high-energy density of the nickel hydroxide electrode which determines the service capacity 
of an alkaline battery. 

[0003] Conventionally, many things of the sintering formula which a nickel hydroxide active material is infiltrated on 
the substrate which was made to sinter nickel powder on a porous punching metal, and was obtained as a nickel 
hydroxide electrode, and is manufactured have been used. However, the sintering formula nickel hydroxide electrode 
had the porosity of a substrate in general as small as 80%, and since it was difficult to be filled up with a lot of active 
materials, it was disadvantageous for the formation of high-energy density of a nickel hydroxide electrode. 
[0004] The nickel hydroxide electrode of non-sintering which, on the other hand, made the nickel hydroxide active 
material hold to this using the letter nickel of foaming and fibrous nickel which are a three-dimensions metal porous 
body as a substrate has the porosity of a substrate as high as 95% or more, and it is advantageous to the formation of 
high-energy density of a nickel hydroxide electrode as compared with the aforementioned sintering formula nickel 
hydroxide electrode. From this, research on high-capacity-izing of the latest alkaline battery is mainly performed using 
the non-sintering nickel hydroxide electrode. In this non-sintering nickel hydroxide electrode, it is necessary for a low 
reason, for the conductivity of nickel hydroxide to mix cobalt-compound metallurgy group cobalt, such as cobalt 
hydroxide, 1 cobalt oxide, and cobalt sub oxide, in a nickel hydroxide electrode as an electric conduction agent, or to 
add by the method of covering a nickel hydroxide particle fi*ont face with these as indicated by IP,62-1 17267,A. 
[0005] These added cobalt compounds are changed into conductive high oxy-cobalt hydroxide by electrochemical 
oxidization in the Chemicals initial charge, form a conductive network in an electrode, and are considered to act as an 
effective electric conduction agent in a nickel hydroxide electrode. In addition, according to the method of covering a 
nickel hydroxide particle front face, rather than the case where a cobah compound is added independently, the touch 
area of a cobalt compound and nickel hydroxide is large, and the effect of improvement in an active material utihzation 
factor becomes large. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the nickel hydroxide which is the active material of the nickel 
hydroxide electrode of an alkaline battery oxidizes by charge, and turns into oxy-nickel hydroxide and it is returned to 
nickel hydroxide by electric discharge, the conductivity of this nickel hydroxide is the low matter fi'om oxy-nickel 
hydroxide. For this reason, there is a problem of a low in especially the charging efficiency of the Chemicals initial 
charge in early stages of charge. 

[0007] Then, how to add uniformly beforehand the oxy-nickel hydroxide which is the matter with conductivity higher 
than nickel hydroxide at the time of manufacture of a nickel hydroxide electrode is considered as it is indicated by JP,2- 
262245,A and JP,2-234356,A in order to solve such a problem for example. However, when the valence of cobalt, such 
as the above-mentioned conventional cobalt hydroxide and 1 cobalt oxide, added oxy-nickel hydroxide in the nickel 
hydroxide electrode which added the cobaU-compound metallurgy group cobalt below divalent, compared with the 
service capacity computed by calculation, the capacity is small and the bird clapper was found. 
[0008] Then, or a part, even if [ whose valence of cobalt is a cobalt compoimd below divalent as a result of studying 
this cause ] the valence of cobalt exceeds divalent, this invention persons The valence of cobalt to a low case rather 


than the nickel hydroxide of the valence exceeding divalent a part of this cobalt compound Oxidize by the high oxy- 
nickel hydroxide of oxidizing power, and it becomes a high order cobalt compound. The conclusion that formation of 
the conductive network of the oxy-cobalt hydroxide considered to be required in order for the maldistribution of a 
cobalt compound to arise in a nickel hydroxide electrode and to maintain the conductivity of a nickel hydroxide 
electrode is no longer performed fully is reached. It made it possible to solve this problem by forming oxy-cobalt 
hydroxide in the nickel hydroxide particle front face beforehand based on this. And this invention persons found out the 
method of enlarging service capacity further in this process, this invention - this alkaline cell improved further ~ 
service water — it aims at offering a nickel oxide active material and the nickel hydroxide electrode using this 
[0009] 

[Means for Solving the Problem] The valence of nickel is the powder which makes the nickel hydroxide exceeding 
divalent a subject, and the nickel hydroxide powder for alkaline cells of this invention is characterized by forming in 
the front face of this nickel hydroxide powder the cobalt compound to which the valence of cobalt exceeds divalent. 
[0010] Moreover, the nickel hydroxide electrode of this invention is a nickel hydroxide electrode which comes to hold 
the powder which makes nickel hydroxide a subject to a three-dimensions porous body, and the powder which makes 
the aforementioned nickel hydroxide a subject is powder which makes a subject the nickel hydroxide to which the 
valence of nickel exceeds divalent, and it is characterized by forming in the front face of this nickel hydroxide powder 
the cobalt compound to which the valence of cobalt exceeds divalent. 

[001 1] Although the nickel hydroxide powder of this invention makes a subject the nickel hydroxide to which the 
valence of nickel exceeds divalent, if the valence exceeds trivalent, in order that the gamma-oxy-nickel hydroxide 
considered to be ****** may generate a bad influence for the charge-and-discharge cycle-Ufe performance of an 
alkaline battery, as for the valence of the nickel of nickel hydroxide used as the above-mentioned subject, it is desirable 
that it is below trivalent. 

[0012] Moreover, the cobalt compound formed in the front face of the nickel hydroxide powder with which the valence 
of nickel exceeds divalent It is good to be formed so that nickel hydroxide powder may be covered in layers more 
preferably, the valence of the cobalt Since it becomes difficult for a cobalt compound to tend to oxidize for the strong 
oxidizing power of the above-mentioned nickel hydroxide powder, and to maintain the conductivity a low case, it is 
more more desirable than the valence of the nickel of nickel hydroxide powder that they are the valence of nickel 
hydroxide powder, equivalent, or more than it. That is, although the conductivity of the nickel hydroxide powder used 
as an active material is borne, the number of these cobalt compounds is one, and it is good to make it not exceed the 
average valence of the cobalt of the cobalt compound which has high conductivity and has the valence to which the 
average valence of the nickel of nickel hydroxide powder exceeds divalent [ which covers this ]. 
[0013] Moreover, as for the above-mentioned three-dimensions porous body, it is desirable that they are three- 
dimensions metal porous bodies, such as letter nickel of foaming and fibrous nickel. 

[0014] Furthermore, the nickel hydroxide powder with which, as for the nickel hydroxide electrode of this invention, 
the nickel with which the cobalt compound to which the valence of cobalt exceeds divalent was formed in the front face 
has a valence below divalent. What the nickel hydroxide powder which has the valence to which the nickel with which 
the cobah compound to which the valence of cobalt exceeds divalent was formed in the front face exceeds divalent is 
mixed, and is held at the three-dimensions porous body is desirable. Furthermore, especially the thing in which the 
nickel average valence of the whole nickel hydroxide powder which is mixed and is held at a three-dimensions porous 
body has the valence of 2.07 or more **s is desirable. 

[0015] the effect of the conductive improvement by the nickel hydroxide which has a valence exceeding divalent has a 
small effect, when the average valence of the nickel of the whole nickel hydroxide active material containing this does 
not exceed 2.07 ** ~ it is a sake 

[0016] And it is more desirable that it is what does not exceed the average valence of the cobalt of the cobalt compound 
which has the valence to which the average valence of the nickel of the nickel hydroxide powder which has the valence 
to which the nickel contained in the above-mentioned nickel hydroxide electrode exceeds divalent also in the nickel 
hydroxide electrode of this invention exceeds divalent [ which covers this ]. 
[0017] 

[Embodiments of the Invention] The nickel hydroxide powder which is the principal component of this invention 
powder Since the valence of nickel is a thing exceeding divalent, the conventional nickel hydroxide powder is excelled 
in conductivity. In addition, since the cobalt-compound layer in which the valence of the cobalt formed in the front face 
of nickel hydroxide powder exceeds divalent also shows high conductivity, by and the thing to use for a nickel 
hydroxide electrode The nickel hydroxide electrode which shows high conductivity can be manufactured, and, thereby, 
the utilization factor of the nickel hydroxide electrode of an alkaline cell can be raised. 

[0018] The nickel hydroxide powder for alkaline cells of this invention is used as a positive active material of an 
alkaline cell, especially an alkaline battery, and this may be independently used for it as an active material, and it is the 


powder which makes a subject nickel hydroxide which forms oxy-cobah hydroxide in a nickel hydroxide particle front 
face beforehand, and is manufactured, and it may mix with the active material by which the cobalt compound to which 
the valence of cobalt exceeds divalent was formed in the front face of this nickel hydroxide powder, and it may be used 
for it. Furthermore, other active materials and additives may be mixed. Since there is a merit of being easy to control 
nickel valence of the nickel hydroxide active material in a positive electrode especially when the nickel with which the 
cobalt compound to which the valence of cobalt exceeds divalent was formed in the front face as mentioned above 
mixes and uses the nickel hydroxide powder which has a valence below divalent, it is good. 
[0019] And the active material of this invention is used as a raw material at the time of electrode production, is held 
preferably at a three-dirnensions porous-body base material, and let it be an electrode. 
[0020] 

[Example] Hereafter, this invention is explained still more concretely using an example and the example of 
comparison. 

(Example 1) It distributed in the about 3 times as many purified water as this by the weight ratio, and nickel hydroxide 
powder was adjusted to the weak alkalinity of pH 1 1 using 23wt% sodium-hydroxide solution. The nickel hydroxide 
active material which was made to trickle cobalt-sulfate solution under inert gas atmosphere, and was covered with 
10wt(s)% cobalt hydroxide by the surface of nickel hydroxide powder to nickel hydroxide was manufactured stirring 
these dispersion liquid. Then, the alkaline suspension containing this active material was taken out in air, and after 
stirring for 3 hours, heating this at 80 degrees C, the nickel hydroxide covered with the cobalt compound which washes 
and dries and exceeds divalent was obtained. When the chemical analysis was performed about this sample, the valence 
of cobalt of a cobalt-compound enveloping layer is oxy-cobah hydroxide of 3.0 **, and it tums out that the valence of 
the nickel of nickel hydroxide is 2.0 **. 

[0021] 330g (about 3.24 mols of nickel hydroxide) of nickel hydroxide covered with the above-mentioned oxy-cobalt 
hydroxide ~ a room temperature - 5v^(s)% ~ it distributes in sodium-hydroxide solution 5L, and stirring, 
peroxydisulfiiric-acid sodium 23 Ig (about 0.98 mols) which is an oxidizer was added, and was made to react according 
to a reaction formula (1) After 10-hour stirring, it washed and dried and the active material powder A was obtained. 
[0022] 

2nickel(OH)2+S2082-+20H-> 2NiOOH+2S042-i-2H20 .... (1) 

When the chemical analysis was performed about this active material powder A, the valence of 3.0 ** and nickel of the 
valence of cobalt was 2.5 **. Moreover, when analyzed by X-ray diffraction about this active material powder A, the 
diffraction peak of oxy-cobah hydroxide, nickel hydroxide, and oxy-nickel hydroxide was checked. 
[0023] After manufacturing the slurry-like sample using the active material powder AlOO weight section and the 
carboxymethyl-cellulose 1 weight section which were obtained as mentioned above, and the purified water and sinking 
in and pressing this at a foaming nickel base, it dried and the nickel hydroxide electrode A which used the active 
material powder A of this invention was obtained. The negative electrode applied the slurry-like sample which makes a 
principal component the cadmium-oxide powder 70 weight section and the metal cadmium powder 30 weight section 
on the punching metal, after dryness, was pressed and manufactured the well-known cadmixim negative-electrode 
board. The element was formed using three positiye-electrode boards and four negative-electrode boards which were 
manufactured above, and the separator made from a polyolefine which gave the hydrophilic property, it inserted into 
the cell can which poured in the electrolytic solution which makes potassium-hydroxide solution a principal 
component, and this invention cell A which welded a part for a covering device and the cell can which contained the 
relief valve, and used this invention active material powder A was obtained. (Example 1 of comparison) After 
manufacturing the slurry-like sample using the nickel hydroxide 100 weight section, the carboxymethyl-cellulose 1 
weight section, and the purified water which were obtained as a precursor of this invention active material powder A 
and which were covered with oxy-cobalt hydroxide and sinking in and pressing this at a foaming nickel base, it dried 
and the nickel hydroxide electrode B was manufactured. The comparison cell B was obtained like the example except 
having used this nickel hydroxide electrode B. (Example 2 of comparison) 200g (about 2.16 mols) of nickel hydroxide 
powder - 5wt(s)% - it distributes in sodium-hydroxide solution 2L, and stirring, peroxydisulfuric-acid sodium 309g 
(about 1.30 mols) which is an oxidizer was added, and was made to react according to a reaction formula (1) After 10- 
hour stirring, it washed and dried and the active material powder C was obtained. 

[0024] It was checked that the valence of nickel is 3.0 and this active material powder C is the beta-oxy-nickel 
hydroxide from the result of X-ray diffraction analysis as a result of a chemical analysis. 

[0025] After having blended dryly the active material powder C obtained as mentioned above and the nickel hydroxide 
powder covered with 10wt% oxy-cobalt hydroxide at a rate of 45:50 (weight ratio), manufacturing the slurry-like 
sample in this end of mixed powder using the 100 weight sections, the carboxymethyl-cellulose 1 weight section, and 
the purified water and sinking in and pressing this at a foaming nickel base, it dried and the nickel hydroxide electrode 
C which used the active material powder C was obtained. The comparison cell C was obtained like the example except 


having usejd this nickel hydroxide electrode C. All the geometric capacity of a positive electrode is lOOOniAh(s), 
capacity of a negative electrode is made superfluous and, as for these cells, a positive electrode manufactures charge 
and electric discharge so that it may become a capacity limit pole. 

[0026] It charged by 100mA at 25 degrees C for 12 hours, and the above cell measured service capacity on condition 
that the following, after repeating the charge-and-discharge cycle of discharging to 0.8 V by 100mA, 10 times. 

- Charge .... It is 200mA and is 120% (6 hours). 

- Electric discharge .... It is - to 0.8V at 200mA. Temperature .. 25-degree-C test result is shown in drawing 1 . The 
service capacity of the comparison cell B using the nickel hydroxide covered with oxy-cobalt hydroxide showed the 
value with the as large service capacity of this invention cell A using the active material to which the valence of the 
nickel covered with oxy-cobalt hydroxide makes the nickel hydroxide of 2.5 ** a subject as about 1030 mAh(s) to the 
service capacity of the comparison cell C using about 980 mAh(s), oxy-nickel hydroxide powder, and the nickel 
hydroxide powder covered with oxy-cobalt hydroxide having been about 1000 TnAh(s). 

[0027] The cells A and C by which oxy-nickel hydroxide is contained all over a positive electrode had service capacity 
larger than the comparison cell B which does not contain oxy-nickel hydroxide. The conductivity of the active material 
itself becomes high by oxy-nickel hydroxide being contained all over a positive electrode, and this is considered that 
the utilization factor of an active material improved. 

[0028] Moreover, the thing with the larger service capacity of this invention cell A using the active material to which 
the valence of the nickel covered with oxy-cobalt hydroxide makes the nickel hydroxide of 2.5 ** a subject than the 
comparison cell C using oxy-nickel hydroxide and the nickel hydroxide covered with oxy-cobalt hydroxide is imagined 
to be because for the nickel hydroxide front face to have been uniformly covered with the oxy-cobalt hydroxide which 
can maintain conductivity also in the electric discharge last stage by this invention cell A. 

[0029] In this example, although the Ni-Cd battery which used the cadmium electrode for the negative electrode was 
mentioned as the example and explained, even if it is other alkaline batteries which used the zinc electrode, the metal 
hydride electrode, etc. for the negative electrode, the same effect is acquired. 

[0030] Moreover, the same effect is acquired even if the nickel hydroxide active material of this invention is the case 
where at least one sort of elements chosen from cobalt, manganese, zinc, cadmium, and calcium dissolve besides the 
particle of the single composition which consists only of a nickel compound. 

(Example 2) It distributed in the about 3 times as many purified water as this by the weight ratio, and nickel hydroxide 
powder was adjusted to the weak alkalinity of pH 1 1 using 23wt% sodium-hydroxide solution. The nickel hydroxide 
active material which was made to trickle cobalt-sulfate solution under inert gas atmosphere, and was covered with 
10wt(s)% cobalt hydroxide by the surface of nickel hydroxide powder to nickel hydroxide was manufactured stirring 
these dispersion liquid. Then, the alkaline suspension containing this active material was taken out in air, and after 
stirring for 3 hours, heating this at 80 degrees C, the nickel hydroxide covered with the cobalt compound which washes 
and dries and exceeds divalent was obtained. When the chemical analysis was performed about this sample, the valence 
of cobalt of a cobalt-compound enveloping layer is oxy-cobalt hydroxide of 3.0 **, and it tums out that the valence of 
the nickel of nickel hydroxide is 2.0 **. the nickel hydroxide powder covered with the cobalt compound exceeding the 
aforementioned divalent one next according to the following reaction formulas (1) ~ receiving ~ a weight ratio ~ about 
20 times many 26wt(s)[ as this ] % - a mole ratio 2:1.4 comes out of the nickel hydroxide powder and potassium- 
peroxodisulfate powder which were covered with the cobalt compound exceeding divalent comparatively into 
potassium-hydroxide solution, and it was made to distribute, and stirred at the room temperature for 10 hours After the 
reaction, the black powder which filtered the distributed solution and was obtained was washed and dried by the 
purified water until pH of a penetrant remover was set to 7, and the oxy-nickel hydroxide powder covered with the 
cobalt compound exceeding divalent was obtained. When the same chemical analysis as the point was performed also 
with this, it was checked that nickel cobalt shows 3.0 **. By this example, since the valence of a cobalt enveloping 
layer shows trivalent from oxidation treatment or before, it is thought that oxidization by the potassium peroxodisulfate 
was not received. 
[0031] 

2nickel(OH)2+S2082-+20H-> 2NiOOH+2S042-+2H20 (1) 

After sinking in and pressing the slurry-like sample which added the nickel hydroxide powder 85 weight section 
covered with the aforementioned trivalent cobalt compound, the oxy-nickel hydroxide powder 15 weight section 
covered with the trivalent cobalt compound, and the carboxymethyl-cellulose powder 2 weight section to the purified 
water, and manufactured them in a foaming nickel substrate, it dried and the nickel hydroxide electrode D by this 
invention was obtained. Here, when the average valence of the nickel of this nickel hydroxide electrode D was 
investigated, the valence became clear [ that they are 2.15 ** ]. The negative electrode appUed on the punching metal, 
and the slurry-like sample which makes a principal component well-known AB5 type hydrogen storing metal alloy was 
pressed after dryness, and it manufactured it. The element was formed using three positive-electrode boards and four 


negative-electrode boards which were manufactured above, and the separator made from a polyolefine which gave the 
hydrophihc property, it inserted into the cell can which poured in the electrolytic solution which makes potassium- 
hydroxide solution a principal component, a part for a covering device and the cell can which contained the relief valve 
were welded, and this invention cell D was obtained. 

(Example 3 of comparison) It distributed in the about 3 times as many purified water as this by the weight ratio, and 
nickel hydroxide powder was adjusted to the weak alkalinity of pH 1 1 using 23wt% sodium-hydroxide solution. The 
nickel hydroxide active material which was made to trickle cobalt-sulfate solution under inert gas atmosphere, and was 
covered with 1 1.3wt(s)% cobalt hydroxide by the surface of nickel hydroxide powder to nickel hydroxide was 
manufactured stirring these dispersion liquid. Then, the alkaline suspension containing this active material was taken 
out in air, and after stirring for 3 hours, heating this at 80 degrees C, the nickel hydroxide covered with the cobalt 
compound which washes and dries and exceeds divalent was obtained. When the chemical analysis was performed 
about this sample, the valence of cobalt of a cobalt-compound enveloping layer is oxy-cobalt hydroxide of 3.0 **, and 
it turns out that the valence of the nickel of nickel hydroxide is 2.0 **. 

[0032] Except having used the nickel hydroxide powder 88.5 weight section covered with the cobalt compound 
exceeding divalent [ this ], and the oxy-nickel hydroxide powder 11.5 weight section, the nickel hydroxide electrode E 
as well as the nickel hydroxide electrode D of an example was manufactured, and the comparison cell E was obtained 
further. In addition, when the average valence of the nickel of the nickel hydroxide electrode E was investigated, the 
valence became clear [ that they are 2.15 ** ]. 

(Example 4 of comparison) After sinking in and pressing the slurry-like sample which added the cobalt hydroxide 
powder 10 weight section, the nickel hydroxide powder 90 weight section, and the carboxymethyl-cellulose powder 2 
weight section to the purified water, and manufactured them in a foaming nickel substrate, it dried and the nickel 
hydroxide electrode F was manufactured. Others obtained the comparison cell F like the example. In addition, when the 
average valence of the nickel of the nickel hydroxide electrode F was investigated, the valence became clear [ that they 
are 2.00 ** ]. All the geometric capacity of a positive electrode of these cells is lOOOmAh(s). After repeating the 
charge- and-discharge cycle of having discharged after 12-hour charge by 100mA, and discharging the above cell to 
0.8V by 100mA in a room temperature, 10 times and activating a hydrogen storing metal alloy negative electrode 
enough, service capacity was measured on condition that the following. 

- Charge .... It is 200mA and is 120% (6 hours). 

- Electric discharge .... It is temperature to 0.8V at 200mA.. 25-degree-C test result is shown in drawing 2 . The service 
capacity of the comparison cell E which made the active material the nickel hydroxide powder covered with the cobalt 
compound exceeding divalent and oxy-nickel hydroxide powder About 1000 mAh(s), As opposed to the service 
capacity of the comparison cell F containing nickel hydroxide powder and cobalt hydroxide powder having been about 
960 mAh(s) The service capacity of this invention cell D containing the nickel hydroxide powder covered with the 
cobalt compound exceeding divalent and the oxy-nickel hydroxide powder covered with the cobalt compound 
exceeding divalent showed about 1030 mAh(s) and the large value. 

[0033] As a cause that the service capacity of this invention cell D is larger than the service capacity of the comparison 
cell F As opposed to the cobalt hydroxide added as a former raw material of the oxy-cobalt hydroxide of an electric 
conduction agent only having been mixed as powder by the comparison cell F by this invention cell D It is thought that 
it is because conductive high oxy-nickel hydroxide exists in a plate rather than that the oxy-cobalt hydroxide which has 
high conductivity was covered by the front face of nickel hydroxide powder and oxy-nickel hydroxide powder, and 
nickel hydroxide. Moreover, near the oxy-nickel hydroxide powder added on the comparison cell E, it is considered 
what has the service capacity smaller than this invention cell that there are [ therefore ] few electric conduction agents 
(oxy-cobalt hydroxide) which maintain the conductivity of the electric discharge last stage. Thus, this invention cell D 
can maintain high conductivity in every state of the charge-and-discharge process, and can discover an active material 
utilization factor high as the result. In addition, even if it is the case where hydroxides, such as a small amount of zinc 
and cobalt, and cadmium, are contained in the nickel hydroxide powder of the valence exceeding nickel hydroxide 
powder or divalent, the property of this invention electrode is not reduced. Any of the electrochemical technique or the 
chemical technique are sufficient as oxidization of the nickel hydroxide powder for nickel hydroxide powder 
manufacture of the valence exceeding divalent, and the method of obtaining the cobalt compound exceeding divalent. 
Moreover, by applying the oxy-cobalt hydroxide covered by the surface of the active material which makes the high 
nickel hydroxide of an oxidation state a subject beforehand, and each active material which makes nickel hydroxide a 
subject to the nickel hydroxide electrode before alkaline battery manufacture, the amount of the negative-electrode 
active material which cannot discharge can be decreased, and it is thought that high-energy density-ization of an 
alkaline battery is also realizable. 
[0034] 

[Effect of the Invention] According to this invention, the active material utilization factor of a nickel hydroxide 


electrode is raised, and the further high capacity-ization of an alkahne cell is attained. 


[Translation done.] 


